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Status 

1 )□ Responsive to communication(s) filed on 

2a)D This action is FINAL. 2 b)B This action is non-final 
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4) 13 C!aim(s) 1^20 is/are pending in the application. 
4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) D Claim(s) 1,2.4-15 and 1 7-1 g j s /are rejected. 
7M Claim(s) 3,16 and 20 is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement 

Application Papers 

9) [X] The specification is objected to by the Examiner. 

10)B The drawing(s) filed on 30 November 2001 is/are: a)B accepted or b) D objected to by the Examiner 
Apphcant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 85(a) 
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DETAILED ACTION 



Information Disclosure Statement 

The listing of references in the specification is not a proper information disclosure 
statement. 37 CFR 1.98(b) requires a list of all patents, publications, or other information 
submitted for consideration by the Office, and MPEP § 609 A(l) states, "the list may not be 
incorporated into the specification but must be submitted in a separate paper." Therefore, unless 
the references have been cited by the examiner on form PTO-892, they have not been 
considered. 



Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

secttrS Sit' rfth?Hi d f f th ° Ugh t IV nVent r iS " 0t ide " tical, y disclosed or descr *ed as set forth in 

1 1 .1 u ' 6 d,fferences betWf *n the subject matter sought to be patented and the prior art are 
uc that he subject matter as a whole would have been obvious at the time the invention wa made' o a person 
having ordmary skm m the art to which said subject matter pertains. Patentability shall not be negatived by he 
manner in which the invention was made. ^gmivcu oy me 

Claims 1,2, 4-6, 9, 1 1, 13-15, 17, and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over the Applicant's admitted prior art in view of Kawata (6,403,971). 

Regarding claims 1, 1 1, 13, 14, and 18, the Applicant discloses in the specification and in 
Figs. 13-15 a charged-particle-beam microlithography method and device in which a reticle, 
defining a pattern to be transferred to a sensitive substrate, is irradiated with a charged-particle 
illumination beam, and a charged-particle patterned beam, formed by passage of the illumination 
beam through an illuminated portion of the reticle and carrying an aerial image of the illuminated 
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portion of the reticle, is projected onto a sensitive surface of a substrate to imprint the sensitive 
surface with the aerial image, a method and device for evaluating image performance, 
comprising defining a beam-transmitting measurement mark at an object plane; defining a knife- 
edged reference mark (102), at an image plane, as a corresponding through-hole in a charged- 
particle-scattering membrane (100); illuminating the measurement mark with a charged-particle 
beamlet (EB) propagating downstream of the measurement mark toward the reference mark 
(102); projecting the beamlet (EB) onto the reference mark (102) while scanning the beamlet 
(EB) over a knife-edge (101) of the reference mark (102) to produce non-scattered charged 
particles (el) transmitted through the through-hole and forward-scattered charged particles (e2) 
transmitted through the membrane, the non-scattered and forward-scattered charged particles 
propagating downstream of the reference mark (102); and detecting the beam current of the 
charged particles with a detector (105) (See page 3, line 1 through page 4, line 20 of the 
Applicant's specification). In addition, the Applicant discloses a beam blur measurement means 
(106, 107, 108) being connected to the detector (105) and configured to measure beam blur from 
detection data obtained by the detector (See page 4, lines 2-20 of the Applicant's specification). 
The Applicant's disclosure of prior art does not disclose an illumination lens assembly and a 
projection lens assembly in addition to the disposal of a beam-limiting diaphragm situated 
downstream of a reference mark, the beam-limiting diaphragm comprising a diaphragm plate 
defining a beam-limiting aperture having a diameter sufficient to block most of the forward- 
scattered charged particles while not blocking the non-scattered charged particles from reaching 
the detector. Kawata discloses in Figs. 1-3 a microlithographic method and apparatus that 
includes an illumination lens assembly (13) and a projection lens assembly (21, 27) and 
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disposing a beam-limiting diaphragm (contrast aperture, 23) downstream of a reference mark, the 
beam-limiting diaphragm comprising a diaphragm plate defining a beam-limiting aperture 
having a diameter sufficient to block most of the forward-scattered charged particles (EB3) 
while not blocking the non-scattered charged particles (EB2, EB4) from reaching the detector 
(Col. 1, Lines 7-15; Col. 2, Lines 58-62; Col. 4, Lines 20-28; Col. 5, Lines 45-51; Col. 6, Lines 
1-24, 51-67; Col. 7, Lines 59-61). It would have been obvious to one having ordinary skill in the 
art at the time the invention was made to include the beam limiting diaphragm of Kawata with 
the prior art disclosed by the Applicant because the inclusion of the diaphragm inhibits scattered 
particles from reaching the detector, which allows for easier axial alignment as well as increasing 
the signal-to-noise ratio (Col. 3, Lines 42-56). 

Regarding claims 2 and 15, Kawata discloses projecting the beamlet using first and 
second projection lenses (21, 27) (Col. 6, Lines 1-10, 47-57). 

Regarding claims 4-6, Kawata discloses defining the measurement mark as a respective 
aperture in a subfield (41) of a reticle (15) (Col. 6, Lines 46-67; Col. 7, Lines 1-23). 

Regarding claims 9 and 1 7, the Applicant discloses the prior art teaching that the 
through-hole in the charged-particle-scattering membrane is provided with a rectangular profile 
(See page 3, lines 6-12 of the Applicant's specification). 

Claims 7, 8, 10, 12, and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Applicant's admitted prior art in view of Kawata in further view of Kojima (6,441,384). 

Regarding claims 7 and 8 the disclosed prior art and Kawata do not disclose the use of a 
dummy pattern. Kojima discloses defining a dummy pattern around the measurement mark in 
the reticle disposed at the object plane, illuminating the measurement mark and dummy pattern 
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with the charged particle beam, producing at least one dummy beam propagating downstream of 
the measurement mark, and detecting beam blur of the beamlet attributable to a space-charge 
effect resulting from the dummy beam (Col. 12, Lines 39-47). It would have been obvious to 
one having ordinary skill in the art at the time the invention was made to include the use of a 
dummy pattern as taught by Kojima because Kojima teaches that the use of this dummy pattern 
helps optimize the resolution. 

Regarding claims 10, 12, and 19 neither the disclosed prior art nor Kawata disclose the 
disposal of a second beam-limiting diaphragm downstream of the first beam limiting diaphragm, 
having the same features and functions of the first beam limiting diaphragm. Kojima discloses in 
Fig. 9 a first beam limiting diaphragm (15) and a second beam-limiting diaphragm (2b) 
downstream of the first beam-limiting diaphragm (15) (Col. 10, Lines 49-60; Col. 11, Lines 38- 
52; Col. 17, Lines 57-59). It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to include the second beam-limiting diaphragm of Kojima 
because Kojima teaches that the use of such diaphragms (apertures) greatly reduces blurring due 
to spherical aberrations (Col. 11, Lines 6-30). 



Allowable Subject Matter 

Claims 3, 16, and 20 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject matter: the 
prior art fails to teach or fairly suggest, in addition to the features claimed in the independent 
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claims, having an axial angle of the aperture being slightly greater than the convergence angle of 
the beamlet at the substrate, and specifically placing the beam-limiting diaphragm 2-20 mm 
downstream of the knife-edged reference mark. 



Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. (6,538,255), (6,521,392), (6,352,799), (5,633,507). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mary A. El-Shammaa whose telephone number is 703.308.0851 . 
The examiner can normally be reached on M-F (8:30am-5:00pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John R. Lee can be reached on 703.308.41 16. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703.872.9318 for regular 
communications and 703.872.93 19 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703.872.9317. 
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